I. Introduction
The ultimate goals of periodontal therapy include not only the arrest of periodontal disease progression, but also the regeneration of structures lost to disease where appropriate. An appropriate periodontal regeneration should be restored original normal alveolar bone, periodontal ligament, and cementum which is destructed by the periodontal disease. Additionally, the periodontal ligament fibers must be anchored into the cementum 1, 2) . However, periodontal healing following a conventional periodontal treatment occurred junctional epithelial attachment 3) . As a result, various materials such as bone replacement grafts, barrier membranes, and biologic modifiers currently used for the regeneration of periodontal tissue defects. 1) GTR technique is for the periodontal tissue regeneration by inducing the fibroblast or progenitor cells originated from PDL not allowing epithelium and gingival connective tissue ingrowth 4) . Non absorbable membrane has some problems in that early exposure of membrane and additional surgery for the removal of the membrane. It has been documented that bacterial infection caused by the early exposure of the membrane was one of the GTR failure factors and even if the GTR succeed, the amount of the tissue regeneration was decreased [5] [6] [7] . To overcome these problems, bioresorbable membrane was used, but bioresrobable membrane had some disadvantages in maintaining the space for * "This study was supported (in part) by research funds from Chosun University, 2005 . Among them, a mixture of tooth ash and plaster has been explored. II. Materials and methods
Materials
This study was approved by the Animal
Research Committee of Chosun University.
For animal study, four adult dogs, weighing approximately 15㎏ each, were used to examination. The animals were good periodontal state without systemic disease. A resorbable membrane (Bio-Gide®, Swiss) and bone graft material using the mixture of tooth ash and plaster were used to examining for biological activity.
Methods

1) Animal preparation
Anesthesia in the animal was ad- 
Ⅲ. Results
The results of histologic examination were as follows.
Control groups
A. at 4 weeks
Bio-gide® was completely degraded and the bony defect area was filled with connective tissue fiber. Large space was remained in the bifurcation area (Figure 2 .).
B. at 8 weeks
New bone formation adjacent to the preexisting bone and soft tissue ingrowth were observed(Figs. 3-a, 3-b, 3-c, 3-7.).
Experimental groups
A. at 4 weeks
Bio-gide® was completely degraded and new bone was formed in the bony defect area. However, there was distinction be- .
Recently, many investigations have been paid with more efforts to survey the effectiveness of using absorbable membranes for overcome these problems. As a result, extensive efforts had been employed to utilize bioresorbable membranes to achieve therapeutic purpose in clinical trials 7, [32] [33] [34] [35] . In clinical practice, the tissue regeneration barrier membranes are generally required to maintain their barrier functions for 4 to 6 weeks in order to secure the restoration of periodontal tissues 36) . 37, 38) .
However, when GTR using bioresorbable membrane combined with the bone graft materials was performed, more bone regeneration was observed comparing with the membrane only usage 8)
. Bowers et al. 39, 40) suggested that GTR with non-resorbable . Caffesse et al. 40) reported that e-PTFE membrane with DFDB could not increase the periodontal attachment.
Wallace et al. 41) also reported that there was no difference between GTR with e-PTFE membrane and GTR with e-PTFE membrane combined with the DFDB in the bifurcation area. This present study had consistent results with the previously mentioned Bowers 42, 43) and Anderegg's study 14) , in which bone graft material could support the barrier material and prevent its collapse, and eventually promote bone regeneration.
In this study, experimental group showed more new bone formation than the control group, histologically. Moreover, better bone density and maturity was observed at 4 and 8 weeks in the experimental group.
In this study, mixture of tooth ash and plaster, mostly consisted of hydroxyapatite, was used as bone graft material. Stability and efficacy of the mixture of tooth ash and plaster have been proved since the mixture were developed in 1992 [44] [45] [46] . Moreover, osteoconductability of the mixture of tooth ash and plaster was presented in several animal experiments [17] [18] [19] 47) . Kim et al. 18) reported that when the mixture of tooth ash and plaster grafted in the implant bony defect area, bone-implant contact was successfully reconstructed. Kim et al. 19, 48) also stated that mixture of tooth ash and plaster was effective and manageable bone substitutes after he treated mandibular defects area with the mixture of tooth ash and plaster in 10 patients. In addition, the mixture of tooth ash and plaster was documented as a good graft material for implant 48) .
When GTR was performed with the combination of the membrane and bone graft, bone graft material could act as barrier for the gingival epithelium and connective ingrowth during the proliferation period of PDL originating cells. From these reasons, the experimental group had better bone formation results than the control group.
However, further study would be needed because the graft material could act obstacle for the migration and proliferation of the PDL originating cells.
Ⅴ. Conclusions
GTR was performed at the site of the surgically formed mandibular premolar bifurcaion area in dogs. The control group was applied only membrane. The experimental group was applied membrane with the mixture of the tooth ash and plaster.
The histopathologic results at 4 and 8 weeks were as follows:
In the 4 weeks control group, Bio-gide® was completely degraded and large space was existed in the furcation area.
In the 4 weeks experimental group, Bio-gide® was also showed fully absorption.
Although new bone formation was observed, there was significant distinction between the preexisting bone and newly formed bone.
Moreover, osteoclast was observed around bone graft materials indicating active bone resorption.
In the 8 weeks control group, new bone formation was observed adjacent to the preexsisting bone. Soft tissue ingrowth was also shown.
In 
